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(54) Method of handling manual closed subscriber group selection and related communication

device

(57) A method of handling manual closed subscriber
group (CSG) selection for a mobile device in a wireless
communication system is disclosed. The method com-
prises storing a public land mobile network (PLMN) basis
setting for indicating the mobile device to display all avail-
able CSG identities or only CSG identities present in an
operator controlled list of allowed CSG identities, in a
Subscriber Identity Module (SIM), an Universal Subscrib-
er Identity Module (USIM) or a memory of the mobile
device; and displaying CSG identities according to the
PLMN basis setting during the manual CSG selection.
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Description
Background of the Invention
1. Field of the Invention

[0001] The application relates to a method utilized in
a wireless communication system and a communication
device thereof, and more particularly, to a method of han-
dling manual closed subscriber group selection in a wire-
less communication system and a related communica-
tion device.

2. Description of the Prior Art

[0002] A network (e.g. Global System for Mobile com-
munications (GSM), Long Term Evolution (LTE), or Uni-
versal Mobile Telecommunications System (UMTS)) run
by one operator in one country is known as a Public Land
Mobile Network (PLMN). The PLMN consists of a Mobile
Network Code (MNC) and Mobile Country Code (MCC)
pair. Therefore, a mobile station (MS), also referred as
a user equipment (UE), can identify a visited country and
a network provider according to the MCC of the PLMN
and the MNC of the PLMN respectively. The UE attempts
to make contact with the PLMN when the UE is switched
on (i.e. power up, flight mode off, or come back from no
service area), and searches for a suitable cell of the
PLMN to camp on, so as to obtain services provided by
the cell.

[0003] Moreover, 3GPP defines a closed subscriber
group (CSG) which identifies subscribers of an operator
who are permitted to access one or more cells of the
PLMN but which have restricted access (CSG cells). A
CSG cell is accessible by the members of the closed
subscriber group with a CSG identity (CSG ID). To facil-
itate access control, a UE with CSG subscription would
have an Allowed CSG List, which contains one or more
CSG identities associated with the CSG on which the UE
is allowed access. The Allowed CSG List can be modified
by the operator, the UE or both. In addition, the UE main-
tains an operator controlled list of allowed CSG identities
(Operator CSG list), which is modified only by the oper-
ator. The UE uses the Allowed CSG List and Operator
CSG list along with the CSG ID broadcast by the CSG
for CSG cell selection and reselection. In CSG cell se-
lection, a manual CSG selection enables a user to select
a CSG ID. For the manual CSG selection, the user shall
be able to request the UE to perform a scan for available
CSGs. When such request is received, the UE shall per-
form a scan of available CSGs, their CSG identities and
their Home Node B (HNB) Names.

[0004] In the UE display, the available CSGs shall be
represented by their associated HNB Names and PLMN
Names. If the HNB Name is not available, the CSG ID
shall be displayed instead. On the other hand, a home
PLMN (HPLMN) configures, on a PLMN basis, the UE
to display the available CSGs either with all CSGs are
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displayed, or only CSGs in the Operator CSG list are
displayed. Note that, the HPLMN is a PLMN whose MCC
and MNC of the PLMN identity are the same as the MCC
and MNC of the international mobile subscriber identity
(IMSI) of the UE. By default, the UE shall display all avail-
able CSG ID for any PLMN, unless the UE has be con-
figured by the HPLMN, for a specific PLMN, to display
only CSG ID in the Operator CSG list that are available.
When the user selects an entry in the list (e.g. Allowed
CSG Lists or Operator CSG list), the UE reselects any
of the available CSG cells with the CSG ID chosen by
the user.

[0005] Based onthe abovementioned description, the
applicant noticed a problem related to the CSG ID display
in manual CSG selection procedure. According to the
prior art,a HPLMN may configures a UE per PLMN basis
either show all available CSG ID or only entries present
in the Operator CSG list to the user during the manual
CSG selection procedure. However, currently the UE
does not have any feature or functionality to handle the
configuration per PLMN basis. Thus, the HPLMN has to
configure displaying information to the UE in each man-
ual CSG selection. Otherwise, the UE will always display
all available CSG ID for every manual CSG selection.
This may impact efficiency of the manual CSG selection
and cause unnecessary signaling.

[0006] In addition, in the manual CSG selection, the
UE may scan all frequencies in the supported frequency
bands and display a list of found CSG IDs or the corre-
sponding HNB Names if broadcast by the CSG cells.
However, in a PLMN (e.g. a Visiting PLMN), if the UE is
configured to display CSG IDs present only in the Oper-
ator CSG list and the Operator CSG list is empty, the UE
still performs scanning for available CSG IDs according
to the current specification. This will consume unneces-
sary battery power of the UE.

Summary of the Invention

[0007] The application discloses a method of handling
manual closed subscriber group selection in a wireless
communication system and a related communication de-
vice in order to solve the abovementioned problems.
[0008] A method of handling manual closed subscriber
group (CSG) selection for a mobile device in a wireless
communication system is disclosed. The method com-
prises storing a public land mobile network (PLMN) basis
setting for indicating the mobile device to display all avail-
able CSG identities or only CSG identities present in an
operator controlled list of allowed CSG identities, in an
Universal Subscriber Identity Module (USIM) or a mem-
ory of the mobile device, and displaying CSG identities
according to the PLMN basis setting during the manual
CSG selection.

[0009] A method of handling manual closed subscriber
group (CSG) selection for a mobile device in a wireless
communication system is disclosed. The method com-
prises being configured to display only CSG identities
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presentinan operator controlled list of allowed CSG iden-
tities, and prohibiting to perform a frequency scanning in
the manual CSG selection when the operator controlled
list of allowed CSG identities is empty.

[0010] A mobile device of a wireless communication
system for handling manual closed subscriber group
(CSG) selection is disclosed. The mobile device com-
prises means for storing a public land mobile network
(PLMN) basis setting for indicating the mobile device to
display all available CSG identities or only CSG identities
presentinan operator controlled list of allowed CSG iden-
tities, in an Universal Subscriber Identity Module (USIM)
or a memory of the mobile device, and means for dis-
playing CSG identities according to the PLMN basis set-
ting during the manual CSG selection.

[0011] A mobile device of a wireless communication
system for handling manual closed subscriber group
(CSG) selection is disclosed. The mobile device com-
prises means for being configured to display only CSG
identities present in an operator controlled list of allowed
CSG identities, and means for prohibiting to perform a
frequency scanning in the manual CSG selection when
the operator controlled list of allowed CSG identities is
empty.

[0012] These and other objectives of the present in-
vention will no doubt become obvious to those of ordinary
skill in the art after reading the following detailed descrip-
tion of the preferred embodiment that is illustrated in the
various figures and drawings.

Brief Description of the Drawings

[0013] Fig. 1illustrates a schematic diagram of an ex-
emplary wireless communication system.

[0014] Fig. 2illustrates a schematic diagram of an ex-
emplary communication device.

[0015] Fig. 3 illustrates a schematic diagram of com-
munication protocol layers for an exemplary communi-
cation system.

[0016] Fig. 4 is a flowchart of an exemplary process.
[0017] Fig. 5is a flowchart of an exemplary process.

Detailed Description

[0018] Please refer to Fig. 1, which illustrates a sche-
matic diagram of a wireless communication system 10
according to an example. Briefly, the wireless communi-
cation system 10 is composed of a network and a plurality
of mobile devices. The wireless communication system
10 can be a Global System for Mobile communications
(GSM), Long Term Evolution (LTE) system, Universal
Mobile Telecommunications System (UMTS), or any oth-
er similar network system. In the UMTS system, the net-
work can be referred as a Universal Terrestrial Radio
Access Network (UTRAN) comprising a plurality of base
stations (Node Bs) and Radio Network Controllers
(RNCs), whereas the mobile devices are referred as to
user equipments (UEs). The UEs can be devices such
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as mobile phones, computer systems, etc. This terminol-
ogy will be used throughout the application for ease of
reference. However, this should not be construed as lim-
iting the disclosure to any one particular type of network.
In some examples, the network and the UE may be seen
as a transmitter or receiver according to transmission
direction, e.g., for uplink (UL), the UE is the transmitter
and the network is the receiver, and for downlink (DL),
the network is the transmitter and the UE is the receiver.
[0019] Fig. 2 illustrates a schematic diagram of an ex-
emplary communication device 20. The communication
device 20 can be the mobile device shown in Fig. 1, but
is not limited herein. The communication device 20 may
include a processing means 200 such as a microproces-
sor or Application Specific Integrated Circuit (ASIC), a
storage unit 210 and a communication interfacing unit
220. The storage unit 210 may be any data storage de-
vice that can store program code 214, for access by the
processing means 200. Examples of the storage unit 210
include but are not limited to a subscriber identity module
(SIM)/universal subscriber identity module (USIM), read-
only memory (ROM), flash memory, random-access
memory (RAM), CD-ROMs, magnetic tape, hard disk,
and optical data storage device. The communication in-
terfacing unit 220 is preferably a radio transceiver and
can exchange wireless signals with the network accord-
ing to processing results of the processing means 200.
[0020] Please refer to Fig. 3, which illustrates a sche-
matic diagram of the program code 214 for the LTE sys-
tem according to an example. The program code 214
includes program code of multiple communications pro-
tocol layers, which from top to bottom are a non-access
stratum (NAS) layer 300, a radio resource control (RRC)
layer 310, a packet data convergence protocol (PDCP)
layer 320, a radio link control (RLC) layer 330, a medium
access control (MAC) layer 340 and a physical (PHY)
layer 350. The NAS layer 300 is responsible for Public
Land Mobile Network (PLMN) selection, tracking area
update, paging, authentication and Evolved Packet Sys-
tem (EPS) bearer establishment, modification and re-
lease. In addition, the NAS layer 300 may instruct an AS
layer to scan all the frequencies supported by the UE.
[0021] Please refer to Fig. 4, which illustrates a flow-
chart of an exemplary process 40. The process 40 is
utilized in an UE (as the mobile device of Fig. 1) for han-
dling manual closed subscriber group (CSG) selection
procedure. The process 40 can be compiled into the pro-
gram code 214 and includes the following steps:

[0022] Step 400: Start.

[0023] Step 410: Store a PLMN basis setting for indi-
cating the UE to display all available CSG identities or
only CSG identities present in an operator controlled list
of allowed CSG identities, in the SIM, the USIM or a mem-
ory of the UE.

[0024] Step 420: Display CSG identities according to
the PLMN basis setting during the manual CSG selection.
[0025] Step 430: End.

[0026] According to the process 40, the SIM/USIM
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card or the UE memory (e.g. storage unit 210) stores
information per PLMN basis configured by a Home PLMN
(HPLMN), for indicating the UE to display all available
CSG identities or only CSG identities present in the op-
erator controlled list of allowed CSG identities (hereafter
called the Operator CSG list). Therefore, the UE reads
the CSG displaying information from the SIM/USIM or
UE memory about the configuration for each PLMN dur-
ing the manual CSG selection, and then displays CSG
IDs according to the configuration read from the USIM.
Therefore, the HPLMN does not need to configure CSG
displaying information in each manual CSG selection,
and thereby the UE does not display all CSG identities
for each PLMN. For example, the HPLMN configures the
PLMN basis setting in a manual CSG selection, and in
the next manual CSG selection the UE automatically
reads the PLMN basis setting from it's memory/SIM/
USIM for CSG identities displaying.

[0027] In detail, a new elementary file is defined in the
SIM/USIM or UE memory for storing the setting per PLMN
basis, to allow the UE to show all available CSG identities
or only CSG identities present in the Operator CSG list.
The HPLMN configures this elementary file per PLMN
basis. In addition, read permission to elementary file is
based on a personal identification number (PIN) verifica-
tion. Note that, the user cannot modify the content of the
elementary file. However, the HPLMN can send an over-
the-air (OTA) message (e.g. SMS) to modify the elemen-
tary file. Or, a new field is added for each entry (e.g. each
PLMN basis) in an existing elementary file in SIM/USIM
or UE memory, which indicates if display of all available
CSG identities are allowed or only preset in the Operator
CSG list. The HPLMN can modify this field through OTA
message.

[0028] Please refer to Fig. 5, which illustrates a flow-
chart of an exemplary process 50. The process 50 is
utilized in an UE (as the mobile device of Fig. 1) for han-
dling manual closed subscriber group (CSG) selection
procedure. The process 50 can be compiled into the pro-
gram code 214 and includes the following steps:

[0029] Step 500: Start.

[0030] Step 510: Be configured to display only CSG
identities present in an operator controlled list of allowed
CSG identities.

[0031] Step 520: Prohibit to perform frequency scan-
ning in the manual CSG selection when the operator con-
trolled list of allowed CSG identities is empty.

[0032] Step 530: End.

[0033] According tothe process 50, if the HPLMN con-
figures the UE to show only CSG identities present in the
Operator CSG list and the Operator CSG list is empty,
then the UE is prohibited to perform frequency scanning
for available CSG identities in the manual CSG selection
procedure. For example, the NAS layer dose not instruct
the AS layer to scan all the frequencies supported by the
UE, thereby the power consumption can be reduced. In
addition, the UE may display the empty list to the user or
shows error message.
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[0034] Please note that, the abovementioned steps of
the processes including suggested steps can be realized
by means that could be hardware, firmware known as a
combination of a hardware device and computer instruc-
tions and data that reside as read-only software on the
hardware device, or an electronic system. Examples of
hardware can include analog, digital and mixed circuits
known as microcircuit, microchip, or silicon chip. Exam-
ples of the electronic system can include system on chip
(SOC), system in package (Sip), computer on module
(COM), and the communication device 20.

[0035] In conclusion, the exemplary examples and
means are provided for handling manual CSG selection
for the UE, so as to avoid unnecessary signaling for CSG
identities displaying, and unnecessary power consump-
tion.

[0036] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of
the invention. Accordingly, the above disclosure should
be construed as limited only by the metes and bounds
of the appended claims.

Claims

1. A method of handling manual closed subscriber
group (CSG) selection for a mobile device in a wire-
less communication system, the method comprising:

storing a public land mobile network (PLMN) ba-
sis setting for indicating the

mobile device to display all available CSG iden-
tities or only CSG identities present in an oper-
ator controlled list of allowed CSG identities, in
an Subscriber Identity Module (SIM), an Univer-
sal Subscriber Identity Module (USIM) or a
memory of the mobile device; and

displaying CSG identities according to the
PLMN basis setting during the

manual CSG selection.

2. The method of claim 1, wherein the PLMN basis set-
ting is configured by a home PLMN, whose Mobile
Country Code (MCC) and Mobile Network Code
(MNC) are the same as the MCC and MNC of an
international mobile subscriber identity (IMSI) of the
mobile device.

3. The method of claim 1, wherein storing the PLMN
basis setting for indicating the mobile device to dis-
play all available CSG identities or only CSG identi-
ties present in the operator controlled list of allowed
CSG identities, in the USIM or the memory of the
mobile device comprises:

storing the PLMN basis setting in an elementary
file created in the USIM or
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the memory of the mobile device; or

storing the PLMN basis setting in a field created
in an existed elementary file

in the USIM or the memory of the mobile device.

The method of claim 3, further comprising:

reading the elementary file from the USIM with
a Personal Identification

Number (PIN) verification provided by the oper-
ator.

A method of handling manual closed subscriber
group (CSG) selection for a mobile device in a wire-
less communication system, the method comprising:

being configured to display only CSG identities
present in an operator

controlled list of allowed CSG identities; and
prohibiting to perform a frequency scanning in
the manual CSG selection

when the operator controlled list of allowed CSG
identities is empty.

The method of claim 5, further comprising:

displaying the empty operator controlled list of
allowed CSG identities or an
error message to an user.

A mobile device of a wireless communication system
for handling manual closed subscriber group (CSG)
selection, the mobile device comprising:

means for storing a public land mobile network
(PLMN) basis setting for

indicating the mobile device to display all avail-
able CSG identities or only CSG identities
present in an operator controlled list of allowed
CSG identities, in a Subscriber Identity Module
(SIM), an Universal Subscriber Identity Module
(USIM) or a memory of the mobile device; and
means for displaying CSG identities according
to the PLMN basis setting

during the manual CSG selection.

The mobile device of claim 7, wherein the PLMN
basis setting is configured by a home PLMN, whose
Mobile Country Code (MCC) and Mobile Network
Code (MNC) are the same as the MCC and MNC of
an international mobile subscriber identity (IMSI) of
the mobile device.

The mobile device of claim 7, wherein the means for
storing the PLMN basis setting for indicating the mo-
bile device to display all available CSG identities or
only CSGidentities presentin the operator controlled
list of allowed CSG identities, in the USIM or the
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memory of the mobile device comprises:

means for storing the PLMN basis setting in an
elementary file created in the

USIM or the memory of the mobile device; or
means for storing the PLMN basis setting in a
field created in an existed

elementary file in the USIM or the memory of
the mobile device.

10. The mobile device of claim 9, further comprising:

means for reading the elementary file from the
USIM with a Personal

Identification Number (PIN) verification provid-
ed by the operator.

11. A mobile device of a wireless communication system

for handling manual closed subscriber group (CSG)
selection, the mobile device comprising:

means for being configured to display only CSG
identities present in an

operator controlled list of allowed CSG identi-
ties; and

means for prohibiting to perform a frequency
scanning in the manual CSG

selection when the operator controlled list of al-
lowed CSG identities is empty.

12. The mobile device of claim 11, further comprising:

means for displaying the empty operator con-
trolled list of allowed CSG
identities or an error message to an user.
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